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Abstract 
The objective of this work is to “develop competencies in the process of Hazard Identification in an enterprise 
related to the field of logistics/food” handling through a tutorial workshop. In relation to the methodological 
framework, in order to enquire and know these problems in an integral fashion, it was used a quantitative approach 
with an experimental design, since this approach is focused on applying data collection to prove hypotheses, based 
on numerical measures and the statistical analysis to establish behavior patterns and confirm theories. Besides, it 
was used the documentary research to justify what is presented in texts according to the tutorial learning in respect 
to the empirical results that could be obtained. After carrying out a pretest, an intervention based on hazard 
identification and a post test, the following main conclusions were drawn:  
 
1. According to the results obtained it can be seen that there was an increase from 32.56% to 84.42% in the hazard 
identification in different contexts.  
2. Age and experience are not fundamental factors in the hazard identification process.  
3. The tutorial teaching was effective due to the statistical results dealing with the objective proposed by the tutor.  
4. As stated in the results gathered, it was determined that there was a competency developed as in executives as in 
workers. 
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1. Introduction 
     This investigation was titled “Development of competence in the hazard identification process in the context of a 
logistics/food company”. This topic interests companies and hazard prevention experts because companies are 
usually carrying out training programs, however, they rarely apply tools to measure effectively workers or 
executives actually develop the competence to identify hazards in his/her everyday work. It is usually believed that a 
tutorial strategy will be enough to develop and improve this competence.  
The objective of this investigation is to determine if competence is possible to be developed through the use of a 
hazard identification workshop for workers and executives. 
The workshop was called “Identifying hazards in various work environment situations”. It was carried out among 
workers and executives of a Logistics/Food company.   
2. The problem 
2.1. Identification of the problem 
 
The company chosen for this investigation does not have competence development methodologies to train 
workers and executives in the identification of hazards through simulated situations taken from the everyday work. 
Therefore, the following problematic situation may the drawn: 
¿Do workers and executives have the competence to identify hazards in various simulated situations? 
     The company chosen for this investigation belongs to the Logistics/Food area, so this type of company must 
comply with legal requirements related to Safety and Occupational Health. 
The training models currently used by companies are based on behaviorism where the hazard prevention trainer 
becomes the sole mediator to achieve the proposed learning of the students in the hazard identification subjects. 
Experience has shown that this positivism based model has not yielded good results among workers and executives.  
A tutorial strategy is the most convenient way so that workers and executives may develop a determined 
professional competence, by means of a reflexive practicum (Schon, 1992). 
This tutorial will be applied to workers and executives. 
As a solution to this problem, we propose to use a tutorial strategy which has the following components: 
A tutor with the expertise in Risk Prevention and skills in performing individual interviews. 
A participant who is able to diagnose, reflect and react to hazardous situations stimulated by a set of photographs. 
The problem stated was identified by analyzing the current training programs which provide workers and 
executives with a minimum level of training. These programs do not develop competence to undergo a hazard 
identification process at the workplace. 
2.2. Project background                                                                                                    
Considering the proposal offered by the TUNING Project about “the search of financing for the joint construction 
of methodological strategies in order to develop and assess the training of competencies in the implementation of 
curricula that contribute to the quality ongoing improvement” [1], one of the possibilities to achieve the objective 
implied in this proposal, which is to work and shape students under the competence focus at low cost, is the use of 
teaching tools with a clear and specific orientation.   
In addition to this, a key concept should also be considered in this investigation and added to the outcome 
expected from participants: they have to be competent in their everyday work; therefore, the competence [2] to be 
developed in the training group should be determined by the type of methodology used by each tutor.    
Methodologies used so far have proved to be ineffective, in light of the competence concept, most of the time is 
devoted to develop competence based on theory, thus leaving aside the practical focus of knowledge; therefore, the 
result is an incomplete competence which will hinder performance of participants in random situations of the 
everyday work. 
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2.3. Relevance 
A basic competence to be developed in workers and executives of a company is to be able to identify hazards in 
various situations. 
• Contribution to knowledge: This investigation may be applicable to any company which considers the 
development of this competence in its hazard prevention activities. 
2.4. Research objectives 
The objective is to establish if the hazard identification workshop is capable of “developing competence in the 
hazard identification process in a Logistics/Food company” in workers and executives. 
3. Theoretical framework                                                              
3.1. History 
In our country, social security against hazards associated to labor accidents and professional illnesses was 
declared to be obligatory through the enactment of Law N° 16,744 issued on February 1st, 1968 [3], protecting all 
employees, public workers in the civil state administration, students who perform jobs which mean an income for 
the school, independent workers and family workers. 
3.2. Definitions: 
• Hazard: Source, situation or action having a potential harm in terms of injuries or illnesses or the combination of 
both.  
• Risk: The combination of the probability of an event to happen or dangerous exposure and the severity of injuries 
or harm or illnesses that may be produced by that event or exposure. 
• Hazard identification: Inspection process of an existing hazardous situation and definition of its characteristics. 
• Prevention: The group of activities or measures adopted or planned for all stages of the company activities meant 
to avoid or decrease hazards associated to work. 
• Tutor (Spanish Language Academy): A person in charge of guiding students in a course or subject. 
3.3. Conceptual base: 
In a book by Schon (1992), he poses a tutorial strategy in order to approach the problematic situations a 
professional of any area must face. Reflection on an action is one of the key elements so that learning and the 
solution to the problem take place. 
During their professional life, the worker and the executive in a company face new problematic situations (unique 
cases) for which neither experience nor literature are useful to find the ideal solution. This is because those new 
situations are surrounded by the uncertainty of the result.   
Therefore, “learning by doing” is an educational strategy that may be applied among workers and executives. 
When a team workshop is carried out, Dewey’s idea appears: “Every social organization which continues to be 
vitally social or vitally shared turns to be educational for the ones participating in it. This expands and enlightens the 
experience, stimulates and enriches imagination, creates responsibility respect to the precision and vivacity of 
thought expression” [4]. The strength of this idea lies on the fact that each participant may interpret the observable 
element in a different way; therefore, there may be as many interpretations of a given hazard as participants. As a 
result, the team work improves with the participation and information provided by the total of students participating 
in the workshop. 
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The tutor’s idea is to place participants in a technical setting, using Dewey’s concept of environment [4], as a 
reference. This is where students share or participate in a common activity, establishing conditions that stimulate 
certain visible and tangible modes of action where individuals become a participant in associated activities. 
The role played by the tutor is fundamental so that participants experience the necessary disequilibrium (Piaget’s 
idea) in their minds to get through various problematic situations at different levels. The first problematic situations 
will be easy to work out, and then more difficulties will be added to the simulated situations. The reflexive dialogue 
around the situation and the tutor will be the key elements so that students may provide solutions to problematic 
situations of a higher level of difficulty.  
The capacity to discover and learning by doing will be of the utmost importance for the problematic situation to 
be solved, i.e. “hazard identification”. The participant will have the chance to identify and count hazards in a 
number of given photographs showing hazardous situations.  
In Dewey’s words “as societies become more complex in their structure and resources, they have a greater need 
of systematic or intentional teaching and learning” [4]. This idea is used to foster specific learning in risk 
prevention. 
Secondly, the participant could be asked to organize his/her own set of photographs which could be structured 
with photographs of low, medium and high level of difficulty in the identification of hazardous situations. 
What students may understand by the concept “hazard” will be fundamental so that they may internalize the 
possible consequences that may trigger accidents and incidents. 
Taking into account Dewey’s concepts, it is possible to understand what happens to participants when they are 
not able to internalize the concepts “risk” and “hazard” in their work place “When things have a meaning to us, we 
know (understand, propose) what we do; when they do not, we act blindfolded, unconsciously, not intelligently” [4]. 
The workshop is intended to eliminate or decrease any attempt of participants’ random behavior in various 
scenarios.   
Schon explains the concept of art not as a mere contemplation of a work of art, for example a photograph, but this 
concept could be associated to the consequences derived from the identified hazard (physical, emotional, material, 
etc). 
The P.B.L (Problem Based Learning) makes a constructivist tool applied by Donald Schon in the architecture 
workshop where Quist (the tutor) works with his student (Petra) on the design of a plan for a school, located in a 
place with a difficult topography. 
Schon (1992) says that the tutor must make a deal with the participant. The tutor must be open to challenges and 
able to defend his/her standpoint. The participant must be willing to leave aside skepticism and take a chance on the 
tutor’s suggestions, test his/her instructions. 
The workshop develops skills, expands and enriches the participants’ experience. The training of people is based 
on symbols and imagination to anticipate situations. 
Taking into consideration semiotics, Pierce, in one his writings, defines photographs (especially snapshots) as 
very instructive tools since they represent objects in different aspects. Resemblance originates because photographs 
are taken under physical circumstances which force a correspondence to nature detail by detail. 
The participant, forced to solve a hazard identification problem, in an unknown company at that moment, is an 
example of the concept “sole case” where he/she will have to diagnose the situation and make a “dense description” 
exhausting the characteristics of this sole case in order to come up with a new hypothesis later, the input to build a 
theory of this sole case.    
The concept “reflexive practicum” is the educational framework suggested by D. Schon where a design 
workshop develops. Students learn, in these workshops, mainly, through action with the help of the tutor. This 
practicum is reflexive in the following sense: 
• Participants are helped to develop the capacity to reflect on the action. 
• Implies a dialogue between the tutor and the participant which takes the form of a reciprocal action, in other 
words, both reflect  on the action and enrich from each other. 
As far as this investigation is concerned, this “reflexive practicum” will be developed in the simulated hazard 
identification workshop where a reflexive dialogue must develop, between the tutor and the student, a dialogue with 
the student him/herself and with environment. This will originate the necessary knowledge to act upon the 
problematic situation.  
5056   Alfredo Alvarez Gonzalez et al. /  Procedia Manufacturing  3 ( 2015 )  5052 – 5058 
 
According to Pierce, professionals are good sign interpreters, as the physician interprets the patient’s symptoms 
to diagnose his/her physical condition. The Risk Prevention Expert must be a good sign interpreter, signs may come 
from the company staff, the workers, the joint committee on safety, hygiene and health protection, his/her 
colleagues, his/her own inspections, etc. This will generate a professional action which may materialize in a safety 
model for the company.   
According to Dewey, the design is based on a methodology to determine what is undetermined, in other words, 
what cannot be planned. This represents an intellectual challenge that may be attacked with improvisation. As to the 
participant, the process to determine what is undetermined will be possible through an enquiry process, meaning the 
diagnose of the situation, the trial of solution strategies, a permanent dialogue among the different actors 
participating in the company, elements that will finally make up a sole case (the situations presented in the 
photographs). 
As for the hazard identification workshop proposed in this investigation, a multifaceted dialogue, as presented in 
the architecture workshop, is also considered. 
The Risk prevention Expert is the tutor who acts as support and reflection promoter. The participant, in turn, is 
the one who constructs his/her own learning of hazard identification at different levels of difficulty.  
4. Methodological framework                                                                     
4.1. Type of study                                                                              
This investigation has a quantitative approach because: “this approach uses a data collection process in order to 
prove the hypothesis based on numerical measuring and statistical analysis in order to establish behavior patterns 
and prove theories” (Hernández, Fernández and Baptista, 2006).  
This is an exploratory and descriptive type of study. Exploratory studies are carried out when the goal is to 
examine a topic or problem barely studied. Within this context, the problem was approached through an intervention 
experience in the observation of potential hazards, being this experience developed in a training workshop. Also, the 
study asked students to answer a pretest and a posttest in order to compare results. It is important to say that there 
are no antecedents of this subject neither in Chile nor in the specialized foreign literature. 
Apart from the above, this study has a descriptive scope since it attempts to specify the main characteristics in 
people, groups, communities or any other phenomenon submitted to analysis. 
4.2. Research design                                                                                          
This study was designed to be as pre experimental with a pretest and a posttest without a control group. 
This type of design is applied to a single group where a pretest is taken before the group is exposed to the stimuli 
or experimental treatment, the hazard identification workshop in this case. After the treatment, a post test is taken 
(Hernández, Fernández and Baptista, 2006). 
4.3. Hypothesis                                                                              
4.3.1. Investigation hypothesis 
 
Participants who are part of the hazard identification workshop will have the chance to observe a number of 
different kinds of hazards located in various simulated work scenarios. 
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4.3.2. Null hypothesis 
 
The percentage of identified hazards after the “hazard identification workshop” will be equal to the percentage of 
hazards identified before the workshop.  
4.3.3. Alternative hypothesis 
 
The percentage of identified hazards after the “hazard identification workshop” will be greater than the 
percentage of identified hazards before the workshop. 
4.3.4. Variables                                                                                              
 
     This investigation deals with the following variables: 
• Dependent variable 1: Percentage of hazards identified by the participants before the hazard identification 
workshop.   
• Dependent variable 2: Percentage of hazards identified by the participants after the hazard identification workshop.          
• Independent variables: Gender, age and work experience. 
4.4. Study sample       
It will consist of the participants who voluntarily accept to participate after being informed of the objectives and 
the application of the experimental procedure (Workers and Executives). 
This is not a probabilistic sample because it was made up with those participants who voluntarily agreed to 
participate in the investigation and besides, attended the meeting to provide information. 
The size of the sample (number of participants), before and after the workshop was: n=105 (this corresponds to 
42% of the total workers of 250 (Universe). 
5. Collection procedures 
Data collection was carried out in two stages: First, members of the experimental sample were interviewed.  
During the interviews, the interviewer (tutor) collected the data identifying the worker (full name, subject, age 
and work experience). Then, the interviewer showed the participant 30 photographs (one by one) so that he/she 
could identify the number of existing hazards.   
Later, the student participated in the “Hazard Identification Workshop”, in a tutorial mode, where the Risk 
Prevention expert participated as well. 
During the workshop, the participant thought about the action in relation to the everyday work hazards that could 
be identified in the photographs showed in the first stage. As far as this investigation is concerned, the process of 
thinking is viewed as having two different stages; first, a perception stage where the action comes into existence in 
the participant’s mind and a second stage, when the participant is able to reflect on causes and consequences of that 
action. 
The second stage consisted of personal interviews between the interviewer (tutor) and the same participant as 
before (the first stage). Now, the participant was showed 30 new photographs (one by one) so that he/she could 
identify the number of hazards. All the process was carried out on the same day. 
6. Data analysis 
Data analysis was made through the use of tables, graphs and a statistical comparison test in the experimental 
group.   
In order to describe age, gender and work experience of the experimental sample, histograms were used. 
A grouped bar graph was used in order to compare the hazard identification percentage before and after the 
treatment (workshop), per participant and the total of workers.  
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Besides, the box and whiskers graph was used to compare the percentage statistics of hazard identification before 
and after the treatment (workshop), the values are: the minimum, percentile 25, the median, percentile 75, the 
maximum and outlier data. 
Also, the Wilcoxon comparison significance testing for dependent groups was applied in order to compare results 
from the pretest versus posttest in the experimental group. 
7. Results   
  Table 1. Statistical test: Wilcoxon signed-rank test. 
 
Contrast statistics Post test versus pre test  
Z -4.075  
Asymptotic sig. (bilateral)  0.000  
   
 
Wilcoxon test is a non-parametric statistical procedure used to compare two dependent samples or measurements 
before and after application of a treatment.  
After analyzing the results of the experiment using Wilcoxon test, it is possible to say that there is a significant 
difference (p < 0.01) between values obtained before and after the workshop. In other words, the result of the hazard 
identification activity proved to be better after application of the workshop. 
8. Conclusions                                                                                               
8.1. According to the results obtained, there is an increase from 32.56% to 84.42 in the identification of hazards in 
different scenarios. 
8.2. Age and experience are not significant factors in the identification of hazards. 
8.3. Tutorial teaching proved to be effective after analyzing statistical results for the objective proposed by the tutor. 
8.4. According to the results obtained, it is possible to determine that a competence was developed among workers 
and executives. 
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